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(54) COMMUNICATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To realize the communication equipment in which a labeled address variable is 
locally registered even with a command of an FA equipment and a management terminal 
equipment and the addition of an MMS application in a communication opposite station is 
avoided according to the up-load/ down-load service of an MMS protocol mounted normally 
to the communication opposite station. 

CONSTITUTION: The conmnications equipment is provided with a VMD 6 converting an MMS 
protocol 5 into an FA equipment exclusive protocol and the VMD 6 is provided with a 
download/up-load processing means 34 which down-loads a labelled address variable from a 
communication opposite station corresponding to a symbolic address variable specific to an 
FA equipment and registers the result to a variable conversion table 33 and which upHoads 
the registered labelled address variable to the communication opposite station and with a 
command processing means 35 and a manager processing means 36 which register the 
labelled address variably locally through the use of a PLC 1A and a management terminal 
equipment 9. 
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A. Relevance of the Above -identified Publication 

This publication has relevance to claims 1 , 5 , 14 , 
15, 19, 24, 26, 28, and 31 through 3 6 of the present 
invention . 

B . Translation of the Relevant Passages of the 
Publication 

[0019] 

Figure 1 is a block diagram illustrating an 
arrangement of a communication device using a PLC 

(Programmable Logic Controller) as an example of an FA 
device. In the figure, 1A is a PLC as the FA device, 2A 
is a MAP interface unit constituting a main part of a 
communication device, 6A is a VMD that converts a MMS 
protocol 5 into a PLC-dedicated protocol and carries out 
a processing operation corresponding to each MMS service, 
9 is a control terminal connected with the MAP interface 
unit 2A. 

[0020] 

Furthermore, 13 is a PLC la application, 64 is a 
download/upload means that uploads a defined, named 
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variable registered in a variable conversion table 63 as 
an MMS service to a target communication station and 
downloads a named variable from the foregoing 
communication target station, 65 is a command processing 
means for processing a command that defines the named 
variable inputted from the PLC 1A thereto via a PLC- 
dedicated bus, 6 6 is a manager processing means for 
changing a variable conversion table to a local one. 
[0021] 

A first invention is to carry out definition of a 
named variable and registration (storing) of the same in 
the variable conversion table 63 by the download/upload 
processing service that the communication target station 
normally possesses. In other words, in the communication 
target station (not shown) , a domain- type area is 
provided in a List of Capability in Initiate Download 
Sequence service, and a downloading operation that 
downloads contents of a variable conversion table named 
VARTABLE, for example, provided in the foregoing 
communication target station to a MAP interface unit 2A 
as a communication device, is executed in the domain- type 
area. Next, a content of the variable conversion table 
equipped in the communication target station, for 
instance, a content that makes a named variable " DATAO 01" 
correspond to a symbolic address "Dl" , is downloaded and 
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inputted to a variable conversion table 63 of the VMD 6, 
so that the named variable 11 DATAO 0 1 11 should be defined 
and registered as corresponding to the symbolic address 
M D1" . 
[0022] 

Whenever a content in the variable conversion table 
63 changes, it is uploaded in the variable conversion 
table of the foregoing communication target station, and 
is downloaded when the device is powered up, so that the 
defined named variable is maintained. In other words, 
even if the MAP interface unit 2A as a communication 
device is not equipped with a storing device backed up by 
a battery or the like, it is possible to maintain the 
foregoing defined and named variable. 
[0023] 

The second invention is such that an application of 
the control terminal 9 actuates manager processing means 
66 via a local manager 8, the manager processing means 66 
makes a named variable correspond to a symbolic address 
"Dl" and be registered in the variable conversion table 
63, and a registered named variable is read out to the 
control terminal 9 whenever a change occurs, the defined 
and named variables being maintained by re-registering 
all the named variable having been registered, from the 
control terminal 9 when the device is again powered up. 
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[. . .] 

[0025] 

Figure 2 is a flowchart that illustrates an 
operation of the MAP interface unit 2A as a communication 
device shown in Figure 1, in the case where the operation 
is to define and register of a named variable from the 
communication target (not shown) . The following 

description will explain an operation of the MAP 
interface unit 2A, with reference to Figure 2. 
[0026] 

At Step 101 in Figure 2, in the communication target 
station (not shown) , a domain-type area is provided in 
List of Capability of Initiate Download Sequence Service. 
In this domain-type area, at Step 102, upon service 
request as "VARTABLE" , a content of the table of the 
communication target station, for instance, a named 
variable "DATAOOl 11 corresponding to a symbolic address 
"Dl" , is downloaded from the communication target station 
based on download segment service. Then, at Step 103, 
the content of the table of the communication target 
station thus downloaded is registered in the variable 
conversion table 63 . 
[0027] 

Next, at Step 104, in response to a named variable 
"DATAOOl" access request from the communication target 
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station, the variable access processing means 32 of the 
VMD 6 converts the same to the symbolic address variable 
"Dl" inherent to the FA device 1A by means of the 
variable conversion table 33, and the VMD 6 provides 
access to PLC 1A via the PLC driver 7 . 
[0028] 

Further, in response to every change in the 
registered content in the variable conversion table 63, 
all the registered content of the variable conversion 
table 63 is uploaded to the foregoing communication 
target station by the download/upload means 64, and the 
foregoing content uploaded at Step 106 is downloaded from 
the communication target station to the variable 
conversion table 63 when the device is powered up again, 
and the defined and named variables are maintained. 
[0029] 

Figure 3 is also a flowchart illustrating an 
operation of a MAP interface unit 2A as a communication 
device shown in Figure 1 : Figure 3A illustrates a case 
where a named variable is defined, registered, and 
maintained by the control terminal 9, and Figure 3B 
illustrates a case where the same is done by the FA 
device 1A. The following description will explain an 
operation of the MAP interface unit 2A while referring to 
Figures 3A and 3B. 
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[0030] 

At Step 111 in Figure 3A, application from the 
control terminal 9 requests the local manager 8 to 
register a named variable "DATAOOl", and the local 
manager 8 actuates the manager processing means 66 of the 
MVD 6 in response to the foregoing request . The manager 
processing means 66 registers in the variable conversion 
table 63 the "DATAOOl" with its correspondence to a 
symbolic address variable "Dl" . Subsequently, at Step 
113, in response to "DATAOOl" access request from the 
communication target station, the variable access 
processing means 62 carries out conversion to "Dl" 
according to the variable conversion table 63, and the 
VMD 6 accesses to the PLC 1A via the PLC driver 7. 
[0031] 

Further, at Step 114, in response to every change in 
the content of the variable conversion table 63, all the 
content of the variable conversion table 63 is read by 
the manager processing means 6 6 and the local manager 8 
to the control terminal 9 and stored. At Step 115, when 
the device is powered up again, the foregoing application 
re-registers all the registered named variables. 
Therefore, when a change is made to the content of the 
variable conversion table 63, even if a change is due to 
definition or registration by the named variable 
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definition/deletion means 61, the content is read into 
the control terminal 9, so as to be stored in memory 
means (not shown) provided in the control terminal 9 . 
The defined named variable can be stored by this method. 
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(57) [KM] («RE*) 

/H:«Slt5VMD6S:i^ % vmd 6 rttiiftfi^sa* 

e>«mw-r K^^aE»*FAai»H*^)->v2jfy y^r 

*K*riMMI*J(H:: T -x ^ c - k-T 5 ^ fir >- p - K/T 



/2A 





1 PlCP?^J\" 1 



2A\yiAP i/f^h 
6A-VMD 



1 

[ff^l] MAP^y M7 — ^*^L-Ca«ft#« 

*Mftfc#oFAW»i««Si'U ±Ea««#»**e> 
eawisa^^T. ±E*ffirf+3E»*a«*^^ 

h it-SMMS (ManufacturingMessage Specification 
sl/n ha/i/t, ±EMMS7*n h =a /u£±E F A$S§£ 
fffi^n h VMD (Virtual Manufaturi 

ng Device : iEffl4S««) _blEVMDii± 

»»U **o. ±E3ES2E*^-^'W;i«ft$ftfcJ:E 
n - K/ T s/ :/ a - KftiS^S <h * ^TT 5 r. £ 

h a-- IfSISKO* flfTfl^ftiw X ±15 F A8JSS§ % T * ir * 
■r-saflSSWwioU^-C. ±IE*ffif+SES&S:aft^^* 

3/H:f^f6VMDh ±E*ffif+3BS**i8L"t' : & 
0>S»&li#r£tf^*S:«*- -kEVMDfi±E£ 

w^acsi^rtB^aski-sxftSft^-^fc. ±EW3i 

[»#:*! 3] MAP^y h?— ^Sr^u-cafiffi^ 

^-f^*lltftl:tlEFAK!:7n^ 

i-5afti£®s-*3^-t\ ±E*mttffS*afs*-^v ? * 

* hi:t-5MMSyD h =»/u*±EF A»»*ffl^o h 
3/utw3EtJ|-r-5VMD«r«^ _LEVMDf2±E£ftJft 

^strf+SR&iEaEJSsett^-^/KcaRL. 

±EK»ac»7 ! —^/Mw««snfc±E*«rf*3C»*± 

EFAawcBE^ajra^^Kftys^airSr^ri-Swt 

£#®£-T$aif3£§o 
[00 0 1] 
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2 

3/K**)5MAP (Manufacturing Auto-mation Protoc 
oi) «:jiiSL/£ia«K«'.wBB-rsfc(0-Cfc6 o 
[0 0 0 2] 

[ffi*<Z>8EtR] B4tt, FA$SSf<7>&aJ£: LTPLC (Pr 
ogrammable Logic Controller ) 1 ^rEJ^fcS'ca' twiolt 

s^*oaft3S«^***^i"^' 3 y^!2-e&So nn- 

3o(/>T\ 2ttMAP*y h!7-^ 3(w»8tSn. ^oP 

lci tm-m^^m-Lxmm^tiitmfs&mt ur 

10 aft *"7*J^9 V it^MMS (Manufacturing Messag 
e Specifications) h=/V5, MMS/o h=t/t-5 

>^tw*tlS:LfciQiSS:ft* 5 VMD (Virtual Manufactur 
ing Device 6, P L C 1 KIT ^i? *-f 

^PLCK7^^7, MAP-f^7x-7^7h2 

So 

[0 0 0 3] PLClll^>t'a-^>{y^7x-^l 

iSrfilljt, v^y^ y y ^ r k i^^ssi»» 1 2 tt 

20 U 4 KtfMA 7x-7«y h 2 t 

[0 0 0 4] VMD 6 li« KfftlJSS: P L C 1 C/ 

*ffitt3E»5£S6/Syi» (Define Named Variable/Dele 
teNamed Variable ) AQ.S^«6 1, *«r#S»<^T^ 
t^I?i6 2, JiE*S9W3E*«:FAaHiH*^-> 

ffiRIE*^ — ^6 3a»e>»/*Sft"C^6 0 

[0005] is 5 *ifie*^a«8«i utoMA p >r > 

£ c B 5 l:i *)MAP>f ^7i-w=y h 2 

[0 0 0 6 ] 15l:*3lt5^fy/2 0 1 tCT. MAP 
*y h!7-^ 3 ttfca«ffi^» (H^*-T) a* 

k*fllH+3ERtf>^SS (Define Named Variable ) 
t'xco^^r^ifs-r^ ^ry/2 0 2::t, MMS 
7>n h=2/U5flVMD6 0*«rft«»K»/HUI»«!a¥ 
&6 1«:fil&U ^fy^2 0 3l:t, *wwa2»3tis 

/nui»*Qfa*a6 iii±Ea«fi^«d^w»*t-ffio 

40 r*str#^Sc. DATA 00 i M £r-»**y y 

tw«»-T5. -tE*- tr^eo5!*dS*#lrW8E»»JI»(Dele 
t e NamedVa r i ab I e) t? fcixfi tt ^ i" 5 * flT#^^: * 

[0 0 0 7] &IZ* ^fy7 P 2 0 4l:t, ±Eaftffi^ 
S^e>*Mrf+XiR" dataooi" ^oSKBcr^irx 

-tf— t'^cO^^^gff-T 6 . ^^^^2 0 5CTMM 
50 2li^g:^^7 i -^/l-6 3%fflt^X«W«-SE»" DAT 
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AO 0 1" erv/V^y *y?T Y\s* n D 1" (wSEftU 
^fyy2 0 6tCt, VMD6liPLCK7-r^7!:^ 
ltPLCl^->^!i-7^7K^" D 1 " icr^-tr 

[0 0 0 8] *Wf+a»(i±SB^^ 5/7^2 0 1-203 
tc^Lfc^WlcJ: 0S« Six Hi*>* aftfS^ 

[0 0 0 9] MMStIS^nt^5i8 6-^ — 

PBKwUss £ n<5 i>— tr* 8 6 tr* wastes -e 

^ (Define Named Var iable-tf— t'^&OTeleteNamed 
Variables- tf^) a««^«U:JH£SixT^* 

[0010] 

[«Mds»*LJ:5i:i"5«H] »*<3a«K«te«-h 
a»i-5*d s -e*i m , a»^fcfcfca«tt*««w*fflrf+ 

Mk&Xfifflfe (Define Named Variable/Delete NamedV 
ariable ) -fr— fc**^a{l jxTt^t^» 

[0 0 11] Z(n&Wte±tz<n£?temMZMm'tZ>tz 

[0 0 12] 

[^£^l*-£fctf)<£>#a] »l^»Mlwffito5a« 
»Sr»oFA«8i:»«S*i, ±SEa««^«^6^-- 

i^*«^*iwrftjc»-r±EFA«wBtr^-fe^-r*a 

«SSBtw*5^-C. ±SE**9f+ffia*a«ah^^*^ 
tSMMS (Manufacturing Message Specifications) 
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ffl/o h3/HcS»"*"-5VMD(Virtual Manufacturing 
Device : 4: ^li, -LEVMDfi-bE£ 

W«-8Ctt4r±EFA««@#<0->^#y 7^TK^ 
KJcaft^IfiBI-aR^SSEKSft^-^i. ±EMM 

±Ea« ffi^ « I- T £*l/c£ tfM+KS £ ±E1« ffi 
»P>y^ya- KLr±E3E»3E»T— ^/Kca» 

u ±Eac»2»7 : -y/Kwaia$ixfc±E*ffi 

tt«ft*±Ea««*»«-Tyrn- Fl"*^^*- 

[0 0 13] Sfc, JB2^«Wt-«fc5a«K«(i. M 
APW*y hP-**^LTa««*S*S««S*x4£ 

ifrtm&ie r ±e f A«»* r ^ -t ^ r a a« »« 

i^T* JiE^Sttf+XRSrafl^^^*^ hit^MMS 
Zfu h=/uS:±EFA«»*ffl^n M;H:fgf5V 
MDh ±E4 U-C-t^a»4rS!*i-* 
flK^ix, ±EVMDIi±E*#!r«-|Ctt*±EF 
20 AWSH^^^y vZT Ku^ffiftfcffl&BJiBKia 
»f53C»3C«x-^i:. ±E*SSH*^e>(DB*tr 
J:f9. iE^WW-ffttSriESEftaElft^-^^aak 
U ^o, iESKKS^-^/McaftSftfciEfclffl 
W3ES *±E«3l«*tcBI!^Ui-t-^* - -r feS^a t 

[0 0 14] »3<0«M«Cffii3SafI««tt, M 

AP^y H!7-^S:^L-ca«S^«tSa**tt5t 

30 Wf*aeWc:-cJiEFA««S:r^-fe^i-«a«Kmwi3 
^r. JiE*«rf+SE»*a«sh^^*^ h^«MMS 
T'o h=i/uS:±EFA««MMi:/n h^/Kcfftt^v 
MDMi, JbEVMDtt±E*8»f+3E»*±EFA« 

-5«»3E*-r-^i:. iEFAM^f)^^^^ KA 
±EFA«»»wT*»$^fc45m«-«»«:± 
E^a^r-//W:1SL, ^o. ±E«»JE»f- 
^/u^a» S ixfci:f££ trrft^&^r±E F A«R»lcR* 

a-t-a^v KfflfS^atfrfi-rat^-efcs. 

40 [0015] 

Iflsffl] il^CM5VMD(?)^!)VP-K/7 

■fr- t'^lcj; afSfi^Bl-TSjBSix/t* 
Wf+aftSriEaWfl^W^&^^^o- KU FAi 

ft^-^VMcaftU ^o, ±E«»3Etft-r-^/K-a 

*snfc^*ap^±E*«9f+s»*±Ea«tt^«(r 

[0 0 16] »2 0«Mt-iJ«t5*313a*tt*ffi 

50 tta^tSLt^^^t, 
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[0 0 17] K30)3lfli:i3tt5VMD(7)3^y 
[0 0 18] 

[IBfiWl HftWl. *l-*3(D»^— JUfiWSrH 
£ itfc t> <o \±&jim<D*in, fc H— fc L < ttHSPfc t o> * 

P [0 0 19] mm FAl»0«ilTPLC (Progr 
ammable Logic Controller) SrEl^fcafSSell^flMSt*: 
^By^BtfcS, Ht;i*5^t\ lA(iF.At8-i 
UPLC, 2 Af±ii«SI«^±SS4:«*i"*MAP 
>fy^7x-^a-y K 6 AttMMS^n ha/i'S* 

Lfc&aSrfTfcS VMD, 9(iMAP^y^7x-7^ 

= ^ h 2 Ajd»iuestb5*s»5S-e*)*o 

[0 0 2 0] ^fc, 1 3 C± P LC 1 A<DTzf } J *r—i/B 
V. 6 4(4MMSfl)f-^i LTwaHSSESfc^— ^/W 
6 3(w^$ttrt/^6^5r^Htr#^^ilffti^ 
^TyT'n-MU ;&*0±lBa«ffl^«d*<b*«M* 

KftS^a* 6 5I1P L C 1 Ad»5> P L C?ffl^«r* 

LtA^J * jx5 ±!££aM+ae»*5eis-r S = ^ > K**& 

m^^VK^im 6 6liSCJSS*^ — 

[0021] mi co&wi*. a««*«asa««;t-c^ 

tt«ft<B*«£*»*»^--^'6 3^*>«* («tt) 

"C, Initiate Down loadSequencei?-— t'^^List of 

Capability^ >f ^ y r SrNtt* 
>f^^^!l7t, #J;ttf" VARIABLE" <t L 

{f3£it<t LtOMAP^y^7x-Xa-y h 2A^y 
Visa- my^yp- KA&aSrfiiWS. Do 
wn loadSegment tf ±IEii«ffi*RlwflB 
*>e«ttSetfcy-^^rt# % «*.fi45l»ftK*" DA 
TA0 0 1" *'»sKy ^7F^" D 1" td#fS£ 
^^r-y/W^, $:^yi)p-KLtVMD6« 
KSC*^— ^6 3tz&z&isztT\ *«rf+S»" D 

A T A 0 o i" y y^r KU^" D 1" (w*tlfc 
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[0 0 2 2] ^UT, SERS*^— ^6 3<Z>rtS£:2 
Iffgf Lt^MAP^>^7x-^^-y h 2 

So 

[0023] m2co^0^*i. ^sate^^r:/ 
HfflftSftfe^yy^rKi/^ di" K*ttSS 

[0 0 2 4] $ JB3^8«ro«Sll FAIS1 

20 T*mf+SE»*v/^#y y^T KU^" Dl" fcl*bS;<* 
* fflHWER SrK3Ea*4: £ F A«IS§ 1 A R^fcH 

■rfc^^feo. «wwi9;A«FiwttFA«ssi A^e>a» 

*f [0 0 2 5] H2(4H1 (C^UfcafSiSlli: UTOMA 
i P-Y h 2 A<0»f^Sr^i-7D— ^-^r 

-M?*>9. afiffi^W (H^iir-f) *«Tft^R 

£*T\ 12{IJ:^ MA 
30 P>fy^7x-^y h 2 A<D»f^twOV^ttW-f 

So 

[0 0 2 6] H2irio«t5^7 l y^l 0 1 l-T, iift*§ 

t*^ (Initiate Down load Sequenced— tr 
^) (DList of Capabi lity^t- K^^^^^xyr 
SrKJtv'-^ h'S-O-f^y^y 7l:t, «^.tf" VA 
RTA'BLE" LTi^— f^S*S4x^i:. ^t 1 ^^ 
10 2{CT. ^ »d - K/7 y ^ n - KMf 8 6 4 

^ tf*ffi#a?R B DATA001" Srix^#y y^TKU 
^" Dl" (r^tfSSiirfc-fcO, down load Segment 

•y/lO 3t-r±IE^>^a - K Ufc±Ea«ffi#«dS 

^r-t-s^-^/KortStSRSft-r-^e 3{c««-r 
[0027] m^. ^fyn o 4tcr/afs«^s^ 

"b^iS^rf+^R" DATA0 0 1" T^ir^^fctCj; 
*)/vMD60S»7^t^ftilfa3 2*53ER3C8l7 t 
-y/U3 3 4fflt<FA»8lAltiD->yj|5y 'y^T 
50 Kl^^SCR" Dl" IdJHftU VMD6I1PLCK7^ 
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✓<7£rfl-LTP LCI AldT^ir 
[0 0 2 8] Iktz, ^SS^f-y/U6 3 0^$[I 

So 

[0029] mz t mi ic^u^iiff mm t ltoma 

-h-C&fJ, B3Aliffl«*9^e), H3BI*FA« 

£JLT, §3A, §3BiI<t^ MAP^^7i 

[0 0 3 0] B3AWfy^l 1 ltlt, ff31»5£9., 

SSt" DATA 0 0 1" ^aft*S*t5iB-^/^ 
* — 8f*VMD 6<7)^-* — -^313^:6 6£j&®] 
U X7-iy7l 1 2(dT. 7^-^t^lfS6 6f*SJ 
Sfftf-^/U6 3ir DATA 0 0 1" «r->Vsf?yy 

^7K^sr di" tw»jes*x«»-t-s. 
^^■y^i i 3\zxmm&^mfrb<D" dataoo 

U VMD6ttPLCK7>f^7S:*LtPLClAi: 

[0031] £e>t^ ^^^^i i 4icr. aEKaesi^ 

n-#/U^*-^8f;i£9^a^&^ — 
7/1*6 3 O^T^^^^flK 9 C^fcLt^ 

^§^[- J: -5 t^t'foottafiT-y/u 6 3^ 
U Cco«3lffi5fc9 {cfiI;fc5Etg^a fla^itrf) fc« 

[0 0 3 2] RIC* B3B^fy^l 2 1 KIT. P L 
C lA^5)7^!/^->3 VI 3^=* vf^.— v* 
7i-7H, PLCK7^^SrfrltVMD6^3"? 
yKMI^6 5MMfr DATA001 M 
**5l*i-54:, 7fi//12 2i:t, ^-ry K^l^ 
©6 snm9m»T-7/u6 3 Id" DATAOO 1" * 

£ Q ^777*1 2 3i:r 4 a«*i^JaM»5>£>" D 

ATAOOl" T^-fc*K#t£j: <9 . VMD6^f&7 
*-fc*«!S^a6 2l*&%LmmT-7/is6 3{z£ 9 n D 
1" I^SC»U VMD6HPLCK7-f'<7i*UP 
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LCI A(CT 

[0 0 3 3] £ <blw, 7 7 7 7* 1 2 4(^T. ^S^fe^ 

©6 5 ftP LC K7^^7^t/=!yfa-^^y^7x 
-^13^U, PLClAt:ft^Sr-^6 3 
^£T<£>P^£r^fcU *r^n 2 SKT* mail? 

ftAB^CT^y ^-*>3 VI 3*s»fikaF^*mw-ffi» 
*4tPLCiA^»ift«. iP^b. ^frfrtt^ifc^ 

^^T<7)^f ^P L C 1 ACl^c IOPLC1 
Atctc«fe-5E«^» m^-tir?) tw«ff-r-5wi:ds-e 

[0 0 3 4] FAi^tLTPLC!:^ 

m l^co^tm u/c^. plc(di^\ ^{mmy 
#t#s 0 

[0 0 3 5] 

- tc ±e* m#«R * ±Ea«« ^ 

Si:7s^^o- Kt5/!>yp- K/7^7 p o- KfflfS 

50 [0 0 3 6] ^Ac, »2<7>*^^J:tttf. *«Mt3E«c* 

±E«3S«*^5>a)SI*[rj;f5, ±E£ffttt^l&£:F A 
•»B*0->v#y Ku*SHSfc#JSS*T8ER 

^*-i^4fc3S*a*«;ifc<7)-e* ±Eff3S«5fc<Dt»fis 

a v) a-*yutc±E«mwae»*«*, ^oi^sa 

40 [0 0 3 7] *fc, »3^»MtCj:iX(f. VMDIw, F 
A««A*fc^ = ^V KAAKJ:^ ±EFA«»ldT5e 
«*nfc**Mt«a«rF A»»H#^S/V#y ^7K 

iw, JiE^S^7 1 -y/Hw^S^tbfc±E^^^» 
*±EF A««(cK^£i3-r=^> K^^a^r^l^rc^ 
-C\ o-*/Kc±E«WftKafc«», ^olISA^F 

50 [Hi] SBi^*3W*^{cJ:*a«KawaBS»ricS: 



-5- 



(6) 



^¥5- 2 2 3 0 9 



[12] ^ico^0^coiim^gcoib^^-r^c2-^^r 

[14] !S*^a«iSlB<73«ft»lSS:*i-^ci y^H-C 
[i5] l4i-^Lfcilff^gco®bf^^^-r^°-^-r 

1A PLC (Programmable Logic Control ler) 
2 A MAP (Manufacturing Automation Protocol) 

5 MM S (Manufacturing Message Specifications) 



10 



10 



6 VMD (Virtual Manufacturing Device : 4E$S£Ji 



7 PLC K7>f^ 
9 <fffflB* 

12 ->y#yy^7K^S 
l 3 7y^->3y 
6 1 *ffiW3Eft<a£»/SiJI»&S^» 

6 2 f^aiiS^a 

6 3 «tt3E»^-^^ 

6 4 ^^o-K/7yya - KSDfSs 

6 5 k*bs^& 

6 6 v?Y«!S^» 



[11] 



[12] 



| M M S 



-^1 




'•RATAOO/ " "£>/" 




,2A 



3 7 Vf k 




W2 



fA:PU0 

2A-MAP i/fi^h 
6A-UHD 



Xnit/ate 
Sequence en 
List Of Capati/ity&n 



£>&wn kad Sequence 



T 



UpJ&dd 



T 
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(7) #KJ¥5- 2 2 3 O 9 



[@3] 



[H4] 



*£>AToo/' <r> 
**** 



i 



r//4- 



//J" 



plot*? 



/22 



1^ 



/23 



/24 




'BATAOOr 



PLC h^4t< 



3 



/ : PLC 4: PLC 

2 : MAP-i/f3^h 6 • VMP 

3 : MAP **Yry) 



-/2 



-7- 



(8) 2 3 0 9 



[B5] 



•DefineNtuned Variable 



-201 



£fef)'ne Named Variable 



r 20Z 



'-7 lUK. 

1 



MMS tfVM&tn 

'£>/ V.#4ft 



s~204> 



295 



"£>/ "nm*. 



S206 



-8- 



